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Abstract
This research examined personality factors and facial emotion recognition abilities in a sample of
undergraduate students. The purpose of this study was to pilot methods and to collect baseline
measure for a normal sample. A facial expression recognition task was created in which
participants were asked to select which of two faces represented an emotional label. The
participant’s accuracy and response time were recorded. An eye-tracker recorded the image of
the participant’s eye and determined gaze position. From the data and feedback collected during
pilot testing, methods were practiced and refined. After examining the results of these five
participants, the rank order of emotion recognition mirrored expected results with happy as the
fastest and most accurate and fear as the slowest and least accurate; thus, these results support
the reliability of the emotion recognition task. The next steps of this project are outlined
including data collection from a larger sample of undergraduate students and compare these
results to that of the normal sample.
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Introduction

Understanding APD
The term “psychopathy” often evokes grisly images of serial killers and violent behavior.
While these associations of violence are known to exist, media reports of psychopathy often
ignore other aspects of this disorder such as the callousness and lack of remorse. However, it has
long been known that these emotional components are related to the expression of violence. In
1941, Hervey Cleckley authored The Mask of Sanity, in which he described a selection of case
histories whom he considered to be psychopaths. He explained that these individuals tended to
violate social norms without concern and seemed unaffected by the negative consequences of
their actions (Lykken, 1995). He concluded that these individuals display violent behavior that is
damaging and dangerous to society as a result of an emotional deficit and remorselessness.
Because of this concerning behavior as well as the complexity of this disorder, researchers
within the field of psychology have spent a considerable amount of time investigating the
characteristics and behaviors associated with APD.
According to the Diagnostic and Statistical Manual (DSM-IV), psychopathy is a form of
antisocial personality disorder (APD). After considerable debate, it is still unclear whether
psychopathy should be considered a different diagnosis entirely; however, based on the current
DSM-IV, psychopathy can be understood as a subset of APD. Therefore, not all individuals
diagnosed with APD are also psychopathic but all those diagnosed with psychopathy also have
APD. Psychopathy is defined by many of the behaviors that also characterize APD and conduct
disorders, the youth dimension of APD. All of these disorders share behaviors of violence, thrill
seeking, dishonesty, and manipulation. Often, their behaviors are described as impulsive and
reckless, with a general disregard for the safety of themselves and others. These individuals are
seen as showing a failure to conform to social norms, especially with respect to lawful behaviors.
At the core of this disorder is a fundamental disregard for the rights and well being of others.
However, the main difference between a psychopath and a common criminal is that a psychopath
does not experience guilt or remorse. Because of the generally destructive nature of many of
these behaviors, it is often the case that individuals with APD or psychopathy lead lives of
criminality (Lykken, 1995). Robert Hare, one of the leading researchers in this topic, has found
that psychopathy is one of the strongest incidences of criminal behavior and violence. Hare
(1996) also discovered that in forensic samples, the instance of APD is 25 times higher than
among a normal population (Beaver, Barnes, May, & Schwartz, 2011). This observation has lead
researchers to examine both the heterogeneous symptomology and the causal factors of this
disorder.
While the symptoms and behavior of this disorder are easy to identify, the predisposing
factors and causes of APD have yet to be fully understood. Some researchers have suggested that
environmental factors such as child abuse and poor child supervision. However, while these
associations have been consistently observed, other researchers have proposed that there is a
stong genetic component to this disorder. Adrian Raine (2002) examined empirical examples
supporting a relationship between minor physical anomalies, which are associated with abnormal
brain development, and increased antisocial behavior. While no specific genes have been
significantly associated with psychopathy, it is clear that there is a genetic contribution (Beaver
et al., 2011). Raine (2002) also looked at the effect of environmental factors, finding that birth
complications seem to trigger minor physical anomalies, resulting in an increase in antisocial and
violent behavior. Beck & Shaw (2005) found that in a sample of individuals diagnosed with
APD, harsh parenting and parental rejection were significantly associated with the disorder.
Therefore, a gene x environment interaction seems to reside at the core of this disorder; however,
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very few specific factors have been identified. Ultimately, even after years of research, it is still
unclear what causes APD; however, recently a neuroscience approach has been applied to this
disorder.
With the increased availability and use of brain imaging technology, neuroscientists have
begun to study the brain functioning of individuals with APD during normal social processing.
One study, conducted by Glenn and Raine (2011) found an 11% decrease in grey matter volume
in the prefrontal cortex of individuals with antisocial behavior. Studies have also found
decreased frontal lobe functioning and reduced blood flow in the prefrontal cortex in forensic
samples of APD (Glenn & Raine, 2011). These and other findings indicate that brain
abnormalities in APD reside primarily in the frontal lobe; however, other portions of the brain
appear to pay important roles as well. Recently, Blair (2005) and Adolphs (2002) have suggested
that the amygdala, which is located in the medial temporal lobes of the brain, is responsible for
many of the symptoms of APD. Adolphs and Blair have found similar deficits in emotional
functions between groups with APD and amygdalar lesions, especially with regard to their lack
of empathy, guilt, and remosrse (Blair, 2005; Glenn & Raine, 2011).
Deficits in Empathy
Individuals with APD are often described as having a general disregard for the safety and
well being of others. This disregard has been linked to a lack of empathy and has sparked the
interest of researchers since before the publication of the DSM-IV when these individuals were
described as “morally insane” or “morally neutral” (Lykken, 1995). Early psychologists noted
this lack or empathy, which usually manifested in a lack of remorse for harmful actions and no
concern regarding the consequences of these actions (Lykken, 1995). In his novel The Mask of
Sanity, Cleckley describes that psychopaths differ from common criminals because they do not
suffer from any obvious mental disorder and despite normal intelligence, commit harmful
actions. In this context, Cleckley described that it is a general lack of remorse and deficit in
empathy that leads to this distinction between psychopaths and other criminals. While is it
generally accepted that APD can be seen as a disorder of empathetic dysfunction, the definition
of empathy remains a heavily disputed topic within the fields of psychology and neuroscience.
Regardless of the general discrepancies in each definition of empathy there seems to be a
broad agreement on three principles that empathy encompasses: “(a) an affective response to
another person, which often, but not always, entails sharing that person’s emotional state; (b) a
cognitive capacity to take the perspective of the other person; and (c) some regulatory
mechanisms that keep track of the origins of self- and other-feelings” (Decety & Jackson, 2004,
73). Generally we refer to a person as being very empathetic if they understand the feelings and
thoughts of others and care about another person’s well being. On the other hand, when we
describe someone with low empathy, we associate traits of coldness, selfishness, a lack of guilt
and an inability to understand the emotional states of others.
The construct of empathy can be separated into three types of empathy: (1) motor
empathy, which refers to the act of an individual mirroring the motor responses of the observed,
(2) cognitive empathy in which the individual represents the internal state of another person, also
called Theory of Mind, and (3) emotional empathy, a response to another individual that is
consistent with the other person’s emotional state (Blair, 2007). Cognitive and emotional
empathy are generally more frequently studied in samples of psychopathy.
Cognitive empathy refers to “imaginatively understanding another person’s thoughts,
feelings, and actions” (Besel & Yuille, 2010). Effectively, cognitive empathy and Theory of
Mind are the same. Theory of Mind “refers to the ability to represent the mental states of others”
including others’ thoughts, feelings, intentions, beliefs, and knowledge (Blair, 2007, 5). It has
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also been proposed that the ability to represent others’ mental states is necessary for emotional
empathy to occur. While it is clear that Theory of Mind is a primary aspect of empathy, there is
no indication of impairment in this process in psychopathic individuals. The majority of studies
that have examined this aspect in psychopathic individuals have not found any impairment using
typical Theory of Mind tasks (Blair, 2007). One study conducted by Richell and his colleagues
(2003) used The Eyes Test, in which a series of isolated, emotional eyes are shown to
participants, to examine Theory of Mind. Their results showed that when compared to a normal
population, psychopathic individuals did equally well on the test, indicating no impairment
(Richell, Mitchell, Newman, Leonard, Baron-Cohen, & Blair, 2003). Therefore, without
evidence supporting a deficit in cognitive empathy, it is important to focus on emotional
empathy as a source of dysfunction.
Emotional empathy is defined as “feeling the emotion of another person, but maintaining
a compassionate, other-focused perspective” (Besel & Yuille, 2010). In this sense, empathy is
considered to be the emotional response to another person’s visual or vocal expression of
emotion. Researchers have found that emotional expressions can be considered to be reinforcers
that provide specific information to the observer (Blair, 2005). Because of this functionality,
Blair (2008) termed emotional empathy as the observer’s “translation” of the communication
(160). Emotional empathy can also be thought of as the brain’s response to rewarding and
punishing stimuli (Blair, 2008). Facial expressions of fear, sadness, and happiness are reinforcers
that change the probability that a behavior will occur again in the future. For example, fearful
faces can be seen as aversive stimuli that convey a stimulus is dangerous and should be avoided
(Blair, 2007). Sad expressions work in a similar way that discourages actions that lead to this
expression. In contrast, happy expressions serve as a rewarding stimulus that encourages the
probability of a future behavior. Blair (2007) has suggested that these facial expressions impact
functioning of the amygdala through activation and increased activity. The amygdala appears to
respond differently to different facial expressions. Therefore, Blair’s suggestion that the
amygdala lies at the core of APD seems even more plausible based on the idea that certain facial
expressions serve to activate the amygdala, resulting in an emotional response or lack thereof.
This deficit of empathy and shallow, constricted emotions is often referred to as
callousness. Someone who is described as callous would be seen as showing an indifference and
lack of sympathy for the suffering of another person. While it is unclear whether callousness is a
lack or impairment of empathy or an entirely different emotional construct, callousness is the
hallmark of adult psychopathy and APD. Although there are multiple traits that make up the
construct of psychopathy, the callousness and failure to empathize are considered to be at the
core of the impaired decision-making abilities of these individuals (Shirtcliff, Vitacco, Graf,
Gostisha, Merz, Zahn-Waxler, 2009). Specifically, multiple studies have looked at callousunemotional traits as predictors of later violent and antisocial behavior. Callous-unemotional
traits seem to correspond to a lack of remorse or guilt for harmful actions and no concern for the
consequence of these actions. In turn these traits lead to a continuous cycle of antisocial behavior
without concern for the safety of others due to this lack of remorse. Empathy is considered to
promote prosocial behavior. For example, the more people feel empathetically distressed, the
more likely they are to help another person (Eisenberg, 2000). Therefore, it can be assumed that
individuals who display empathy deficits are less likely to display proscoial behavior (i.e. more
likely to show antisocial behavior).
Researchers have also been able to confidently associate callous-unemotional traits with
more severe conduct problems, aggression, and delinquency in antisocial youths (Shirtcliff et al.,
2009). Results have shown that psychopathic traits, in particular callous-unemotional traits, are
predictive of a severe, continuous pattern of aggressive behavior in youth (Munoz & Frick,
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2012). When examining this collective research as a whole, there is quite compelling evidence
that callous-unemotional traits are associated with antisocial behavior and thus a majority of new
research has focused specifically on this feature.
Facial Expression Recognition
In recent years, facial expression recognition tasks have been used to assess empathy
deficits in many different populations, including autism spectrum disorders and APD forensic
samples. Individuals with psychopathic traits and antisocial behavior consistently display
impairments in facial expression recognition. Results have shown deficits in the identification of
fearful and sad expressions in psychopathic populations (Blair et al., 2004). While some studies
have been able to confirm these results, others have been unable to find supporting evidence
(Glass & Newman, 2006). A meta-analysis conducted by Marsh and Blair (2008) found a robust
link between antisocial behavior and impaired recognition of fearful facial expressions. When
compared to control conditions, antisocial populations show deficits in recognizing fear, sadness,
and surprise; however, no significant results were found for happiness, anger, or disgust (Marsh
& Blair, 2008). The deficits for fear recognition were significantly greater than for any other
emotional expression. When compared to normal populations, samples of individuals with
antisocial traits and behaviors clearly display deficits in accurate facial expression identification,
specifically with expressions of fear and sadness. While perhaps these results are not entirely
indicative of a lack of empathy, facial expressions serve to communicate the emotions of others.
Thus, the ability to accurately recognize facial expressions plays a major role in the
understanding of the emotional state of others and an impairment of this ability would likely lead
to extreme difficulty in empathizing.
Several researchers have suggested that neurocognitive dysfunction lies at the heart of
this facial expression recognition deficit (Blair, 2005; Adolphs, 2002). While studies have shown
that individuals with APD display amygdalar damage, currently there is no way to directly link
this damage to the impairment of facial expression recognition. One alternative explanation for
the differences observed in more callous-unemotional samples is the concept of experiential
avoidance. This idea refers to “the unwillingness to remain in contact with uncomfortable private
events (e.g. thoughts, emotions, sensations, memories, urges) by escaping or avoiding these
experiences (Iverson, Follette, Pistorello, & Fruzzetti, 2011, 2). Clearly, there is survival value in
avoiding dangerous or distressing stimuli and thus, it makes sense that naturally humans are
motivated to avoid negative emotions and stimuli (Chawla & Ostanfin, 2007). Recently, it has
been proposed that experiential avoidance is a form of poor distress tolerance and emotion
dysregulation (Iverson et al., 2011, 2). For example, individuals who are less able to cope with
distress may use experiential avoidance to evade feelings of distress. Because of this hypothesis,
research has focused on experiential avoidance and psychopathology. Primarily, this research has
looked at individuals with borderline personality disorder (BPD) and post-traumatic stress
disorder (PTSD). While experiential avoidance has been extensively researched in BPD, there is
no empirical evidence with regard to psychopathy or APD. Although, it is likely that defects in
emotional processing and brain abnormalities are considered to be influential, it is possible that
experiential avoidance plays a role in the observed empathetic dysfunction in psychopathic
populations.
Present Study
This research attempts to extend research on facial expression recognition and
psychopathic traits, specifically callousness, to an undergraduate sample. The goals of the
present study were to pilot test methodology and to collect a baseline measure for a normal

Emotion Recognition

7

sample that can later be compared to a larger and more diverse sample of undergraduate students.
Based on the results of prior research, facial emotion recognition tasks have shown to be
successful measures for empathetic abilities. For this reason, a facial expression recognition task
was used in tandem with self-reported measures for empathy and callousness.
Participants were shown a series of emotional stimuli adapted from Calvo &
Nummenmaa (2009). Each of the 48 trials consists of an emotional label (e.g. happy, sad, fear,
angry, surprise, and disgust) followed by the presentation of two expressions, one neutral and
one emotional. The participant was asked to identify which expression matches the label
previously presented. The purpose of the emotional label was to prime the participant before they
view the expression. Studies have shown that word comprehension is more rapid and accurate
with emotionally valenced words than neutral words (Long & Titone, 2007). However,
individuals with abnormal emotional processing, like psychopaths, comprehend emotionally
laden words differently and have been shown to be insensitive to emotional language cues (Long
& Titone, 2007). Based on this evidence, it was hypothesized that presenting an emotional label
would prime the participant as to their first fixation point on the expression. Using eye tracking
during this task, it is possible to record both the reaction time of each participant as well as gaze
patterns. The accuracy of the recognition was also recorded.
Because this sample was reflective of a normal population, few differences were
expected among participants. While it was expected that more callous individuals would be less
accurate with this task, it was not expected that significant correlations would be found between
accuracy and callousness in this small sample. However, it was expected that patterns of
response time and accuracy would follow those of larger samples of normal participants. As
observed in Calvo & Nummenmaa (2009), it was expected that the response time would be rank
ordered in the following manner (fastest to slowest): happy, surprise, disgust, sad, fear, and
anger. For accuracy it was hypothesized that happy would be the most accurate followed by
surprise, disgust, fear, anger, and sad. On the other hand, Eisenbarth & Alpers (2011) found that
on average fear was the least accurate of the expressions with accuracy rates around 60-70%.
Therefore, it would not be unexpected if fear accuracy was actually lower than anger and sad.
Ultimately, it was hypothesized that happy, disgust, and surprise would be the easiest to identify
while fear, sad, and anger would be much harder to identify.
Using the results of Eisenbarth & Alpers (2011), it was expected that scanning patterns
would differ in area of the face based on the emotion in a normal sample. For happy, disgust, and
surprise, it was expected that fixation would occur on the mouth or lower face. However, for
anger, fear, and sadness, the eyes were hypothesized as the major point of fixation.
Methods
Participants
For pilot testing, five University of Puget Sound students (3 Female, 2 Male, Mage =20.80,
age range: 20-21 years) participated in this study. Students signed up in response to an email sent
out to summer research students and summer student employees. All participants gave informed
consent and all data gathered was stored in a file-cabinet in the psychology department at the
University of Puget Sound. Approval for this study was obtained in May 2012 from the
University of Puget Sound Institutional Review Board.
Stimuli
Images of facial expressions were selected from the KDEF stimulus set. This set included
48 male and female color images, each showing one of the 6 expressions (anger, disgust, fear,
happy, sad, and surprise) and 48 neutral expressions. Additionally, 12 images of emotional
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expressions and 12 neutral expressions were used in practice trials. Each photograph was
cropped removing nonfacial areas including hair and neck.
Equipment
Eye movements were recording using an ASL Pan/Tilt Model D6 eye-tracker. The
camera rested directly under the computer screen where stimuli were shown. Participants were
seated about 22 inches away from the screen. The camera recorded the image of the participant’s
eye and determined gaze position by tracking both the center of the pupil and the corneal surface
reflection at a sampling rate of 60 HZ. Then, a computer analyzed the image of the eye in realtime and superimposed the horizontal and vertical eye position on the displayed image of the
stimuli. The stimuli image and the superimposed eye position were then recorded to tape every
33 ms by a frame-accurate digital video recorder (Sony DVCAM).
Procedure
Testing occurred in the eye-tracking research room at the University of Puget Sound.
Participants were asked to complete the Youth Psychopathic Inventory (YPI), the Empathy
Quotient (EQ), and the Big Five Inventory (BFI); however, they were blind to the purpose of
these questionnaires. All three questionnaires employ a Likert scale. The YPI as developed by
Andershed, Kerr, Stattin, & Levander (2002) includes 50 questions that assessed different
dimensions of psychopathy, specifically of interest callousness, unemotionality, and
remorselessness. This questionnaire includes statements such as, “To be nervous and worried is a
sign of weakness” and “When other people have problems, it is often their own fault, therefore,
one should not help them.” The EQ, created by Simon Baron-Cohen, to measure a person’s level
of empathy by asking questions regarding how a person reacts to various situations, including
statements such as “I can easily tell if someone else wants to enter a conversation” and “I really
enjoy caring for other people.” The BFI measures extraversion, agreeableness,
conscientiousness, neuroticism, and openness by asking participants questions such as if they are
someone who “tends to find fault with others” and “is helpful and unselfish with others.” The
BFI was used as a filler questionnaire in this study.
Participants were then asked to complete a facial expression recognition task based on the
methods of Calvo & Nummenmaa (2009). Pictures were presented on a computer screen using
PowerPoint. Each image was 3 x 4 and then two images were 2.5 inches apart. Images were
randomly paired (one neutral face and one emotion face) and then the computer randomly
presented the faces on either the left or the right side of the PowerPoint. All coding was done
using Inquisit by Professor Tim Beyer.
Participants were told that the beginning of each trial would start with a fixation cross
and that they would press the space bar to begin the trial. Then, they were told that they would
see a label of an emotion (anger, disgust, fear, happy, sad, or surprise) for 1000 ms. After the
label disappeared, a second fixation cross appeared for 200 ms and participants were instructed
to look again at the cross. Following a 200 ms gap, two faces quickly appeared on the screen for
170 ms. Participants were told that only one of the faces displayed a facial expression that
exactly matched the label initially presented. This face was named the target face. Following a
300 ms gap, the two faces were replaced with ovals, a response screen, and participants were told
to identify where the target face was located and respond with either “z” if the target face was on
the left or “.” if it was on the right. The response screen remained present until participants
responded (about 700 ms). If participants did not respond, the screen remained for 1000 ms.
There were slight timing differences during pilot testing, based on feedback of participants. All
participants were given the same amount of time to respond; however, some participants

Emotion Recognition

9

responded faster than others ending the trial while others used the entire 1000 ms to respond. An
example of a trial can be seen in Figure 1. After the calibration of the eye tracker, participants
were given 12 practice trails and then 48 test trials. There were 8 trials of each emotion face.
Results
Data collected from the YPI, BFI, and EQ can be seen in Table 1. For the YPI, the scores
ranged from 84 to 114 (M=97.2). For the EQ, the range was 37-55 (M=49.4). There was no
significant correlation between scores on the YPI and the EQ (r = .71, p = .18).
Insert Table 1 here.
Behavioral data, as collected by Inquisit, was compiled into an excel document. A
response was recorded as correct if the participant correctly chose the emotional face during the
allotted response time. If the participant responded with the neutral face, the response was
recorded as incorrect. If they did not respond during the 1000 ms, the response was recorded as
no response. Accuracy totals were converted into averages and percent correct as seen in Table
2. Response time was calculated for both the correct and incorrect trials. Response times were
averaged across participants for each emotion and also displayed in Table 2. No significant
correlations were found between the scores on the YPI and EQ and the incorrect latency or the
accuracy for any of the emotional expressions. One significant correction was found between
scores on the YPI and EQ and disgust correct latency. A weak positive correlation was found, as
the scores on the YPI increased, it took participants slightly longer to identify disgust (r = .91, p
= .03) and as the EQ increased, it also took participants longer to identify disgust (r = .92, p =
.03). No other significant correlations were found between scores on the YPI or EQ and correct
latency.
Insert Table 2 here.
After eye-tracking data was hand-scored, data from each participant was averaged into 100 ms
bins (three 33 ms frames). Two participants only looked at the location of the fixation point for
the duration of the trials and thus their data was omitted from these 100 ms bins. Figures 2-7
display the scanning patterns of the remaining three pilot participants for each emotion. The
location of fixation can be seen in Table 3 at various points in the trials.
Insert Table 3 here.
Discussion
From this pilot study, methods were successfully practiced and refined. Additionally, a
baseline measure for a normal sample was collected that can be used in a future study. As
expected this sample was reflective of a normal sample, as seen in the small range of scores on
the YPI and EQ. All scores on the EQ fell within the average empathetic range (33-52) of the EQ
as defined by Baron-Cohen & Wheelwright (2004).
The rank order of accuracy was similar to results of Calvo & Nummenmaa (2009) and
Eisenbarth & Alpers (2011); however, in this small sample the percent accuracy of happy was
much higher than previous findings. Additionally, disgust had the second highest percent
accuracy, which was not predicted. Fear was found to have the lowest percent accuracy, which
was predicted based on results of Eisenbarth & Alpers (2011). Results of response time were
rank ordered almost as expected with happy as the fastest followed by surprise, disgust, anger,
sad, fear. Instead of anger being the longest response time, fear was found to take the longest for
participants to identify, contrary to results of Calvo & Nummenmaa (2009). While it is clear that
there is slight variation in the ordering of both the percent accuracy and response times, the
ordering is similar to the expected pattern. As predicted, it appears as though happy, surprise,
and disgust were the easiest to recognize, as predicted. On the other hand, fear, anger, and sad
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expressions were the most difficult to identify, also as expected. Based on these results, the
reliability of the methodology, specifically of the facial expression recognition task, has been
confirmed.
After examining the results of the accuracy and response times, it appears that there are
two distinct subgroups within the six basic emotions. As seen in both previous research and this
pilot study, participants identified faces expressing happy, surprise, and disgust the most
accuratly and with fastest response time. In contrast, participants identified faces showing fear,
anger, and sad with the least accuracy and with the slowest response time. One explanation for
these patterns is the communicatory role of facial expressions. As proposed by Blair (2007 &
2008), facial expressions can be thought of in terms of appetitive and aversive stimuli. In this
manner, fearful expressions can be considered to be aversive, conveying that the stimuli is
dangerous and should be avoided. In a similar way, happy expressions are seen as rewarding
reinforcers that encourages the probability of the behavior that caused this stimuli. For example,
if telling a joke makes a friend smile, their expression conveys their happiness resulting from that
joke, which in turn increases the probability that you will tell that joke in the future. On the other
hand, if a mother sees a spider and responds will a fearful facial expression, the observing child
will interpret this visual stimuli as dangerous and will likely attempt to avoid spiders in the
future. In the context of this study, faces expressing happy, surprise, and disgust can be seen as
appetitive stimuli in the sense that they attract attention. Participants subconsciously perceived
these expressions as enjoyable, increasing accuracy and decreasing reaction time due to ease of
identification. Alternatively, faces expressing fear, anger, and sad are aversive stimuli that
inform the viewer to avoid a potentially dangerous or harmful situation. Therefore, participants
were more inclined to avoid these images and look away, decreasing accuracy while increasing
response time.
The results of the eye-tracking were unexpected with regard where participants were
looking at the onset of the stimuli, the response screen (masks), and at the time of response.
When the faces initially appeared, the majority of participants were fixated on the fixations cross.
For anger, once the masks appeared, the fixation point gradually moved to the eyes and then to
the mouth when the actual response was made. For disgust, half of the participants focused on
the eyes while the other half looked to the mouth when the masks appeared; however, the
majority looked to the mouth when they made the response. With the fear expression, the
majority of participants focused on the mouth when the masks appeared and remained focused
on the mouth when responding. For happy, more participants focused on the mouth than the eyes
when the masks appeared and then shifted to the eyes when the response was made. For the sad
expressions, half of the participants focused on the eyes while the other half looked to the mouth
when the masks appeared; however, the majority looked to the eyes when they made the
response. With the surprise expressions, most of the participants looked to the mouth as the
masks appeared and then shifted in favor of the eyes. Ultimately, the fixation at the response did
not correspond to hypotheses. However, the fixation when the masks appeared were much closer
to predictions, specifically for anger, happy, and surprise.
One possible explanation for these unexpected results is that the first fixation when the
mask appears is on the most salient aspect of the stimuli and not necessarily the facial element
used to make the response. For example, in the surprise expression, the open mouth may have
been the most salient aspect of the stimuli but the eyes were actually used to make the response.
A second possibility is that the first fixation is the area that was used for identification and then
participants were checking other areas of the face to confirm the emotion. A third and more
plausible possibility ties into the idea of experiential avoidance. For the aversive expressions,
anger, sad, and fear, participants perhaps were attempting to avoid certain features of these

Emotion Recognition

11

expressions and thus diverted their gaze. On the other hand, when viewing more positive
expressions such as surprise and happy, they did not divert their gaze and instead paid attention
to the most salient features of the expression. While it is still unknown exactly what caused these
scanning patterns, several conclusions can be drawn from this data.
Given the short duration of the task and the fixations at the appearance of the masks, the
process of emotion recognition seems to mirror an automatic and subconscious response at least
for the first fixation; however, the significance of the second fixation is still unknown. It appears
as though the second fixation could be representative of the expectation of the task and thus more
conscious and planned by the participant. Because this is a laboratory task, caution must be used
in over-interpreting these results. It appears as though there are two dimensions to this task: the
automatic first fixation and then a secondary, less automatic, task-orientated fixation. It must also
be considered that the task may interfere with the natural processing of emotional expressions;
thus, the validity of the task in measuring emotion processing must be assessed as well.
Plans for Future Research
Based on the data and feedback from participants collected during this pilot study, some
changes were made to the methods for future research. First, instructions were made clearer,
telling participants to look to the face and not to focus only on the fixation cross. Second,
because the data collected from the neutral faces was not used and it is more difficult to analyze
eye movements with two facial images, it was decided that the facial stimuli presentation would
be changed. Instead of using a discrimination task, participants will now view 48 emotion faces
and 48 neutral faces separately and asked to determine if the expression matches the label or not.
This research will be continued in the fall of 2012 with a sample of roughly 100-200
participants. Participants will be asked to complete the empathy measures and then participants
with the highest and lowest scores will be asked to return for the eye-tracking portion. The
results of these two groups will then be compared to a sample of participants with average
scores.
As described by the previous studies of facial expression recognition, it is expected that
individuals who show high levels of callousness will be less accurate than the highly empathetic
and average samples. The overall trends for accuracy and response time are expected to follow
the patterns observed in both previous research and pilot testing. It is expected that callous
individuals will be less accurate at identifying facial expressions and may fixate on incorrect
structures of the face. It is also hypothesized that empathetic individuals will be more accurate
and fixate on the most useful structure of the face because of their ability to understand the
emotional state of another. Also because of this ability, it is expected that empathetic individuals
will have a longer response time than the average and callous groups. On the other hand, it is
hypothesized that callous individuals will have the shortest response time due in part to
impulsivity and deficits in emotional processing and a tendency toward experiential avoidance.
This future research study will extend this experiment from a pilot sample to a larger, more
diverse sample of undergraduate students. With this extension, it is expected that more variations
in levels of empathy and callousness will be observed.
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Tables and Figures

Table 1
Summary of scores from YPI, EQ, and BFI for all five pilot participants.

Table 2
The percent accuracy and response time in ms for each emotion for all five pilot participants.

Table 3
Average scanning patterns at stimuli onset, mask onset, and response point for three pilot
participants.
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Target (Emotional) Face

Figure 1. Diagram of the order of the facial expression recognition task

Figure 2. Line plot of average gaze location in 100 ms bins for sad showing the majority of looks
to the mouth and then eyes.
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Figure 3. Line plot of average gaze locatio
location
n in 100 ms bins for happy showing the most looks to
the mouth.

Figure 4. Line plot of average gaze location in 100 ms bins for surprise showing the majority of
looks to the mouth and then eyes.
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Figure 5. Line plot of average gaze location in 100 ms bins for anger showing the most looks to
the eyes and then the mouth.

Figure 6. Line plot of average gaze location in 100 ms bins for disgust showing the majority of
looks to the eyes.
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Figure 7. Line plot of average gaze location in 100 ms bins for fear showing the most looks to
the mouth.
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